Endoplasmic Reticulum Stress and Chemokine Production in Cystic Fibrosis Airway Cells: Regulation by STAT3 Modulation.
Endoplasmic reticulum (ER) stress has been recognized to play an important role in chronic inflammatory diseases such as cystic fibrosis (CF), and targeting ER stress may be useful for alleviating damaging neutrophilic inflammation in CF airways. Cellular models were used in conjunction with data from a recent CF genome-wide association study (GWAS) meta-analysis to determine modulators of ER stress-mediated inflammation. Surprisingly, cells undergoing ER stress during inflammatory stimulation showed reduced interleukin 8 (IL-8) and CXCL1 secretion (P < .001). Neutralization of CXCL1 and IL-8 reduced neutrophil chemotaxis >50% to supernatants from IL-1β-stimulated CF airway epithelial cells (P < .01). The clinical importance of these chemokines was validated by association of CXCL1 and IL8 polymorphisms with changes in lung disease severity in patients with CF (n = 6365; IL8, P = .001; CXCL1, P = .001), confirming that targeting these chemokine pathways could help improve lung disease. We determined that production of these chemokines was partially controlled by ER stress in a signal transducer and activator of transcription 3 (STAT3)-dependent manner, whereby ER stress inhibited STAT3 activation. Our findings support a role for CXCL1 and IL-8 in CF lung disease severity and identify STAT3 as a modulating pathway. Targeting these pathways may help improve health outcomes in CF.